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REMARKS 

Applicants appreciate the time taken by the Examiner to review Applicants' present application. 
This application has been carefully reviewed in light of the Official Action mailed May 8, 2003 
Applicants respectfully request reconsideration and favorable action in this case. 

Drawings 

A copy of the revised drawings is attached to comply to the office action. 



Rejections under 35 U.S.C. § 1 12 

Claims 30, and 31 stand rejected under 35 U.S.C. § 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which Applicants regard as 
the invention. Claims 30 and 31 have been amended to overcome the rejections based on the lack of 
antecedent basis. Further, these claims have been amended appropriately and Applicants 
respectfully request the Examiner withdraw the rejections and allow Claims 30 and 31. 

Rejections under 35 U.S.C. § 102 

Claims 1-4 and 40-43 stand rejected under 35 U.S.C. § 102 as being unpatentable over U.S. Patent 
No. 5,131,748, issued to Monchalin. The Examiner states that Monchalin discloses "an acoustic- 
optic cell 50 fpr adjusting wave characteristic of a beam." 

The applicant respectfully submits that Monchalin fails to compensate for "the altered wave 
characteristic caused by the scanning motion of the probe beam" as contained in Independent Claim 
1 and 40. Monchalin fails to teach that the probe beam is scanned across the target. Rather 
Monchalin merely states that a laser is "directed onto the surface 16 of a material or workpiece 
subjected to ultrasonic energy." (Monchalin, Column 4, lines 59-61) Further, the transient motion 
that Monchalin seeks to detect is that within the surface subjected to ultrasonic energy. At no point 
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does Monchalin teach that the probe beam is scanned across the surface of the workpiece. Thus 
Monchalin fails to teach the need of adjusting the wave characteristic of the beam to compensate for 
the scanning motion of the probe beam. 

Applicant further submits that Monchalin does not teach or suggest the invention recited in Claim 1 
and 40 as Monchalin does not teach that the adjustment of a wave characteristic of the probe beam 
to compensate for the scanning motion of the probe beam relative to the surface of the workpiece, 
and does not even disclose that the probe beam is scanned across the workpiece surface. The only 
transient motion contained in Monchalin is that within the surface and caused by the ultrasound. 
Claims 5-9 and 44-47 stand rejected under 35 U.S.C. § 102 as being unpatentable over U.S. Patent 
No. 5,131,748, issued to Monchalin. The Examiner states that Monchalin discloses "an electro- 
optic phase shifter 24 as a wave characteristic adjusting device." 

The applicant respectfully submits that Monchalin fails to compensate for "the altered wave 
characteristic caused by the scanning motion of the probe beam" as contained in Independent Claim 
5 and 44. Monchalin fails to teach that the probe beam is scanned across the target. Rather 
Monchalin merely states that a laser is "directed onto the surface 16 of a material or workpiece 
subjected to ultrasonic energy." (Monchalin, Column 4, lines 59-61) Further, the transient motion 
that Monchalin seeks to detect is that within the surface subjected to ultrasonic energy. At no point 
does Monchalin teach that the probe beam is scanned across the surface of the workpiece. Thus 
Monchalin fails to teach the need of adjusting the wave characteristic of the beam to compensate for 
the scanning motion of the probe beam. 

Applicant further submits that Monchalin does not teach or suggest the invention recited in Claims 5 
and 44, as Monchalin does not teach that the adjustment of a wave characteristic of the probe beam 
to compensate for the scanning motion of the probe beam relative to the surface of the workpiece. 
Monchalin does not even disclose that the probe beam is scanned across the workpiece surface. The 
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only transient motion contained in Monchalin is that within the surface and caused by the 
ultrasound. 

Claims 2-4, 6-9, 41-43 and 45-47 depend from Claims 1, 5, 40, and 44 respectively, and are 
patentably distinct as a further limitations upon Claims 1, 5, 40, and 44. As such, Applicant 
respectfully requests the Examiner withdraw the rejections and allow Claims 2-4, 6-9, 41-43 and 45- 
47. 

Claims 10-13 and 48-51 stand rejected under 35 U.S.C. § 102 as being unpatentable over U.S. 
Patent No. 5,131,748, issued to Blouin. The Examiner states that Blouin discloses "trigger 
electronics acting as wave controlling circuitry." 

The applicant respectfully submits that Blouin fails to compensate for "the altered wave 
characteristic caused by the scanning motion of the probe beam" as contained in Independent Claim 
10 and 48. Blouin fails to teach that the probe beam is scanned across the target. Rather Blouin 
merely states that a laser "illuminate the workpiece whose surface is in transient motion." (Blouin, 
Column 5, lines 17-18) Further, the transient motion that Blouin seeks to detect is that within the 
surface subjected to ultrasonic energy. At no point does Blouin teach that the probe beam is scanned 
across the surface of the workpiece. Thus Blouin fails to teach the need of adjusting the wave 
characteristic of the beam to compensate for the scanning motion of the probe beam. 

Applicant further submits that Blouin does not teach or suggest the invention recited in Claims 10 
and 48, as Blouin does not teach that the adjustment of a wave characteristic of the probe beam to 
compensate for the scanning motion of the probe beam relative to the surface of the workpiece. 
Blouin does not even disclose that the probe beam is scanned across the workpiece surface. The 
only transient motion contained in Blouin is that within the surface and caused by the ultrasound. 
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Claims 17-19 and 55-57 stand rejected under 35 U.S.C. § 102 as being unpatentable over U.S. 
Patent No. 5,131,748, issued to Monchalin. The Examiner states that Monchalin discloses "an 
electro-optic phase shifter to compensate for distortion caused in the operation of the device." 

The applicant respectfully submits that Monchalin fails to compensate for "the altered wave 
characteristic caused by the scanning motion of the probe beam" as contained in Independent Claim 
17 and 55. Monchalin fails to teach that the probe beam is scanned across the target. Rather 
Monchalin merely states that a laser is "directed onto the surface 16 of a material or workpiece 
subjected to ultrasonic energy." (Monchalin, Column 4, lines 59-61) Further, the transient motion 
that Monchalin seeks to detect is that within the surface subjected to ultrasonic energy. At no point 
does Monchalin teach that the probe beam is scanned across the surface of the workpiece. Thus 
Monchalin fails to teach the need of adjusting the wave characteristic of the beam to compensate for 
the scanning motion of the probe beam. 

Applicant further submits that Monchalin does not teach or suggest the invention recited in Claims 
17 and 57, as Monchalin does not teach that the adjustment of a wave characteristic of the probe 
beam to compensate for the scanning motion of the probe beam relative to the surface of the 
workpiece. Monchalin does not even disclose that the probe beam is scanned across the workpiece 
surface. The only transient motion contained in Monchalin is that within the surface and caused by 
the ultrasound. 

Claims 23 and 61 stand rejected under 35 U.S.C. § 102 as being unpatentable over U.S. Patent No. 
5,131,748, issued to Monchalin. The Examiner states that Monchalin discloses "a probe beam 
scanned across object 16" and "an electro-optic phase shifter 24 as a wave characteristic." 

The applicant respectfully submits that FIGURE 1 of Monchalin fails to teach that pump beam 10a 
is scanned across object 16. laser 10 a is merely "directed onto the surface 16 of a material or 
workpiece subjected to ultrasonic energy." (Monchalin, Column 4, lines 59-61) Thus no 
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compensation for "the altered wave characteristic caused by the scanning motion of the probe 
beam." At no point does Monchalin teach that the probe beam is scanned across the surface of the 
workpiece. Thus Monchalin fails to teach the need of adjusting the wave characteristic of the beam 
to compensate for the scanning motion of the probe beam. 

Applicant further submits that Monchalin does not teach or suggest the invention recited in Claims 5 
and 44, as Monchalin does not teach that the adjustment of a wave characteristic of the probe beam 
to compensate for the scanning motion of the probe beam relative to the surface of the workpiece. 
Monchalin does not even disclose that the probe beam is scanned across the workpiece surface. The 
only transient motion contained in Monchalin is that within the surface and caused by the 
ultrasound. 

Rejections under 35 U.S.C. § 103 

Claims 14-16, 20-22, 52-54, and 58-60 stand rejected under 35 U.S.C. § 103 as being unpatentable 
over U.S. Patent No. 5,131,748, issued to Monchalin The Examiner states that Monchalin does not 
disclose a polarized beam deflector, nor a second electro-optic phase modulator. 

Applicant respectfully points out that in order to combine references for an obviousness rejection, 
there must be some teaching, suggestion or incentives supporting the combination. In re Laskowski, 
871 F.2d 115, 117, 10 U.S.P.Q. 2d 1397, 1399 (Fed. Cir. 1989). The mere fact that the prior art 
could be modified does not make that modification obvious unless the prior art suggests the 
desirability of the modification. In re Gordon, 733 F.2d 900, 902, 221 U.S.P.Q. 1125, 1127 (Fed. 
Cir. 1984). In addition, it is well established that Applicant's disclosure cannot be used to 
reconstruct Applicant's invention from individual pieces found in separate, isolated references. In 
re Fine, 837 F.2d 1071, 5 U.S.P.Q. 2d 1596 (Fed. Cir. 1988). 
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Applicant respectfully submits that there is no motivation, teaching or suggestion to combine 
Monchalin with another reference in order to compensate for scanning motion that distorts a wave 
characteristic of the probe beam as Monchalin fails to teach that the probe beam is scanned or that 
scanning distorts the wave characteristics of the probe beam. Therefore, the rejection on a 
combination of these references is inappropriate. Withdrawal of the rejection allowance of Claims 
14-16 and 52-54 is respectfully requested. 

Claims 24-34 and 62-74 stand rejected under 35 U.S.C. § 103 as being unpatentable over U.S. 
Patent No. 5,131,748, issued to Monchalin in view of U.S. Patent No. 5,680,212, issued to Bluoin 
The Examiner states that Monchalin does not disclose a wave characteristic controlling system. 
Blouin, however, discloses trigger electronics to act as a wave controlling system. 

Applicant respectfully submits that there is no motivation, teaching or suggestion to combine 
Monchalin with Blouin in order to compensate for scanning motion that distorts a wave 
characteristic of the probe beam as both Monchalin and Blouin fail to teach that the probe beam is 
scanned or that scanning distorts the wave characteristics of the probe beam. Therefore, the 
rejection on a combination of these references is inappropriate. Withdrawal of the rejection 
allowance of Claims 24-34 and 62-74 is respectfully requested. 

Claims 35-39 and 75-78 stand rejected under 35 U.S.C. § 103 as being unpatentable over U.S. 
Patent No. 5,131,748, issued to Monchalin The Examiner states that Monchalin does not disclose a 
computer processor for controlling the device. 

Applicant respectfully submits that there is no motivation, teaching or suggestion to combine 
Monchalin with another reference in order to compensate for scanning motion that distorts a wave 
characteristic of the probe beam as Monchalin fails to teach that the probe beam is scanned or that 
scanning distorts the wave characteristics of the probe beam. Therefore, the rejection on a 
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combination of these references is inappropriate. Withdrawal of the rejection allowance of Claims 
35-39 and 75-78 is respectfully requested. 

Applicant, therefore, respectfully requests the Examiner to reconsider and withdraw the rejection to 
allow Claim 14-16, 20-22, 24-39, 52-54, 58-60, 62-78 



Attached hereto is a marked-up version of the changes made to the specification and claims by the 
current amendment. The attached page is captioned "Version with markings to show changes 
made." 

Applicants have now made an earnest attempt to place this case in condition for allowance. For the 
foregoing reasons and for other reasons clearly apparent, Applicants respectfully request full 
allowance of Claims 1-78. 

The Commissioner is hereby authorized to charge any fees or credit any overpayments to Deposit 
Account No. 50-2240 of Koestner Bertani LLP. 

Respectfully submitted, 



7 August 2003 
4201 Parmer Lane 
Suite A 100 
Austin, TX 78727 
(512) 228-3611 



Conclusion 




Robert McLauchlan 
Reg. No. 44,924 
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Version with markings to show changes made. 



IN THE CLAIMS : 



(Amended) 1 . 



A system for testing a physical attribute of a manufactured object, the 



te s ting system comprising: 

a laser ultrasound generation system to generatemg an ultrasonic signal within associated 

with the manufactured object with at least one laser pulse; 

and mea s uring the urtmaonic oignal with a two wave mixing interferometer measures the 
ultrasonic signal , using : 

the two wove mixin g- int e rf e rom e t e r having a probe beam of coherent 
electromagnetic energy; and 

a pump beam of coherent electromagnetic energy, wherein the probe beam of 
coherent electromagnetic energy being s canned scans across the manufactured object.; , 
wherein scanning the probe beam alters a wave characteristic of the probe beam, and is 
scattered or reflected by of coherent electroma g n e tic energy reflecting from the 
manufactured object; with an altered wave charact e ri s tic caused by a s cannin g motion of 
the probe beam, the sy s tem compri s ing: 

at least one wave characteristic adjusting device coupled to the two-wave mixing 
interferometerf-and, wherein the 

the at least one wave characteristic adjusting device operable to adjusts_a wave 
characteristic of at least one beam of coherent electromagnetic energy to compensate for distortion 
; the wave characteri s tic adjustment compen s ating for the alter e d w ave characteri s tic caused 
by the scanning moti on of the probe beam of the two- wave mixing interferometer. 

2. The system of Claim 1 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the pump beam. 

3. The system of Claim 1 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the probe beam. 

4. The system of Claim 1, the system further comprising: 

a wave characteristic controlling system, the wave characteristic controlling system operable 
to direct the at least one wave characteristic adjusting device. 
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(Amended) 5. A system for measuring a physical attribute of a manufactured object, the 
system comprising: 

a sonic energy signal generator; 

the sonic energy signal generator initiating at least one sonic energy signal associated with 
the manufactured object; 

a two- wave mixing interferometer; 

the two-wave mixing interferometer having a pump beam of coherent electromagnetic 
energy and a probe beam of coherent electromagnetic energy, the probe beam of coherent 
electromagnetic energy being scanned across the manufactured object, the probe beam reflecting 
from the object with an altered wave characteristic caused by the scanning motion of the probe 
beam; and 

at least one wave characteristic adjusting device coupled to the two-wave mixing 
interferometer to , the at lea s t one wav e charact e ri s tic adjusting device adjusting a wave 
characteristic of at least one beam of coherent electromagnetic energy in order to compensate ; 

the wave charact e ristic compensating for the altered wave characteristic caused by the 
scanning motion of the probe beam of the two wave mixing interferometer . 

6. The system of Claim 5 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the probe beam of coherent electromagnetic energy. 

7. The system of Claim 5 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the pump beam of coherent electromagnetic energy. 

8. The system of Claim 5, the system further comprising: 

a wave characteristic controlling system, the wave characteristic controlling system operable 
to direct the at least one wave characteristic adjusting device. 

9. The two- wave mixing interferometer of Claim 8 wherein the first beam is a pump 
beam of the two-wave mixing interferometer and the second beam is the probe beam of the two- 
wave mixing interferometer. 

(Amended) 1 0. A two-wave mixing interferometer for detecting a sonic energy signal 
about a manufactured object, the two- wave mixing interferometer scanning a probe beam across a 
surface of the manufactured object, the two- wave mixing interferometer comprising: 

at least one coherent electromagnetic energy generator, the at least one coherent electro- 
magnetic energy generator generating at least one beam of coherent electromagnetic energy; 
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at least one wave characteristic controlling circuitry, the at least one wave characteristic 
controlling circuitry communicatively coupled to the at least one coherent electromagnetic energy 
generatorf-aad, wherein the 

the at least one wave characteristic controlling circuitry op e rabl e to adjusts_a wave 
characteristic of the at least one beam of coherent electromagnetic energy to compensate for the 
wave characteristic distortion caused by a scanning motion of the probe beam of the two wave 
mixing interferometer . 

11. The two-wave mixing interferometer of Claim 10 wherein the at least one beam of 
coherent electromagnetic energy is the probe beam of the two-wave mixing interferometer. 

12. The two-wave mixing interferometer of Claim 10 wherein the at least one beam of 
coherent electromagnetic energy is a pump beam of the two-wave mixing interferometer. 

13. The two-wave mixing interferometer of Claim 10, the two-wave mixing 
interferometer further comprising: 

a wave characteristic controlling system communicatively coupled to the wave characteristic 
controlling circuitry; and 

the wave characteristic controlling system operable to direct the wave characteristic 
controlling circuitry. 

(Amended) 14. A wave characteristic adjusting device for adjusting a wave 
characteristic of a beam of coherent electromagnetic energy distorted by scanning the beam of 
coherent electromagnetic energy , wherein t he beam of coherent electromagnetic energy being of a 
two-wave mixing interferometer, the frequency shifting device comprising: 

an electro-optic polarizer situated in a path of the beam of coherent electromagnetic energy; 

a polarized beam deflector situated in the path of the beam of coherent electromagnetic 

energy; 

a first electro-optic phase modulator; 
a second electro-optic phase modulator; 

the beam of coherent electro-magnetic energy selectively passing through the polarized 
beam deflector to the first electro-optic phase modulator if the electro-optic polarizer has a first 
specific operating characteristic; 

the electro-optic phase modulator continuously altering a wave characteristic of the beam of 
coherent electromagnetic energy; 
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the beam of coherent electromagnetic energy selectively deflecting from the polarized beam 
deflector to the second electro-optic phase modulator if the electro-optic polarizer has a second 
specific operating characteristic; 

the second electro-optic phase modulator continuously altering the wave characteristic of the 
beam of coherent electromagnetic energy; 

the electro-optic polarizer operable to switch modes; and 

the wave characteristic of the beam of coherent electromagnetic energy being altered to 
compensate for a wave characteristic distortion caused by a scanning motion of a probe beam of the 
two-wave mixing interferometer. 

15. The wave characteristic adjusting device of Claim 14 wherein the beam of coherent 
electromagnetic energy is the probe beam of the two-wave mixing interferometer. 

16. The wave characteristic adjusting device of Claim 14 wherein the beam of coherent 
electromagnetic energy is a pump beam of the two-wave mixing interferometer. 

1 7. A wave characteristic adjusting device for adjusting a wave characteristic of a beam 
of coherent electromagnetic energy, distorted by scanning the beam of coherent electromagnetic 
energy , wherein the beam of coherent electromagnetic energy being of a two-wave mixing 
interferometer, the wave characteristic adjusting device comprising: 

at least one electro-optic phase modulator; 

the at least one electro-optic phase modulator situated in a path of the beam of coherent 
electromagnetic energy; and 

the at least on electro-optic phase modulator operable to adjust a wave characteristic of the 
beam of coherent electromagnetic energy by a specific amount in a specific direction, the wave 
characteristic adjustable to compensate for a wave characteristic distortion caused by a scanning 
motion of a probe beam of the two-wave mixing interferometer. 

18. The wave characteristic adjusting device of Claim 17 wherein the beam of coherent 
electromagnetic energy is the probe beam of the two-wave mixing interferometer. 

19. The wave characteristic adjusting device of Claim 17 wherein the beam of coherent 
electromagnetic energy is a pump beam of the two-wave mixing interferometer. 

20. A frequency shifting w a v e characteri s tic adju s ting device for adjusting a wave 
characteristic of a beam of coherent electromagnetic energy, distorted by scanning the beam of 
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coherent electromagnetic energy , wherein the beam of coherent electromagnetic energy being of a 
two-wave mixing interferometer, the wave characteristic adjusting device comprising: 
a plurality of electro-optic phase modulators; 

the plurality of electro-optic phase modulators situated such that the beam of coherent 
electromagnetic energy may selectively pass through at least one of the plurality of electro-optic 
phase modulators; and 

the plurality of electro-optic phase modulators operable to adjust the wave characteristic of 
the beam of coherent electromagnetic energy by amounts and in directions selectively determined, 
the wave characteristic of the beam of coherent electromagnetic energy being adjusted to 
compensate for a wave characteristic distortion caused by a scanning motion of a probe beam of the 
two-wave mixing interferometer. 

2 1 . The frequency shifting device of Claim 20 wherein the beam of coherent electro- 
magnetic energy is a probe beam of coherent electromagnetic energy of the two- wave mixing 
interferometer. 

22. The frequency shifting device of Claim 20 wherein the beam of coherent electro- 
magnetic energy is a pump beam of coherent electromagnetic energy of the two-wave mixing 
interferometer. 

(Amended) 23 . A system for detecting a sonic energy signal associated with a 
manufactured object, the system comprising: 

a probe beam of coherent electromagnetic energy; 
a pump beam of coherent electromagnetic energy; 

the probe beam being scanned across a surface of the manufactured objec t, wherein the 
probe beam is distorted by scanning ; 

the probe beam reflecting from the manufactured object with an altered wave characteristic 
indicative of a scanning motion of the probe beam; 

the probe beam being directed to a two-wave mixing interferometer; 

either one of the probe beam or the pump beam of coherent electromagnetic energy passing 
through a wave characteristic adjusting device, the wave characteristic adjusting device 
communicatively coupled to a wave characteristic controlling system; 

the wave characteristic adjusting device operable to adjust a wave characteristic of the either 
one of the probe beam or pump beam , in order to compensate for distortion caused by scanning 
the probe beam ; 
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the either one of the probe beam or the pump beam being directed to the two-wave mixing 
interferometer; and 

the wave characteristic controlling system operable to direct the wave characteristic 
adjusting device to adjust the wave characteristic of the either one of the probe beam or the pump 
beam. 

24. The system of Claim 23, the system further comprising: 

the two-wave mixing interferometer communicatively coupled to the wave characteristic 
controlling system, the two- wave mixing interferometer passing data to the wave characteristic 
controlling system; and 

the wave characteristic controlling system directing the wave characteristic adjusting device 
to adjust the wave characteristic of the either one of the probe beam or the pump beam of coherent 
electromagnetic energy using the data from the two-wave mixing interferometer. 

25. The system of Claim 23, the system further comprising: 

the two-wave mixing interferometer communicatively coupled to the wave characteristic 
controlling system; and 

the wave characteristic controlling system operable to adjust a parameter of the two- wave 
mixing interferometer. 

26. The system of Claim 23, the system further comprising: 
a synthetic signal generator; 

the synthetic signal generator situated in a path of the probe beam of coherent 
electromagnetic energy; and 

the synthetic signal generator adding a synthetic coherent electromagnetic energy signal to 
the probe beam of coherent electromagnetic energy. 

27. The system of Claim 26 wherein the wave characteristic controlling system directs 
the wave characteristic adjusting device to adjust the wave characteristic of the either one of the 
probe beam or the pump beam of coherent electromagnetic energy using information about the 
synthetic signal generator. 

28. The system of Claim 23, the system further comprising: 

the synthetic signal generator communicatively coupled to the wave characteristic 
controlling system; and 
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the wave characteristic controlling system operable to direct the synthetic signal generator to 
add the synthetic coherent electromagnetic energy signal to the probe beam of coherent 
electromagnetic energy. 

29. The system of Claim 23, the system further comprising: 
a database having information; 

the database communicatively coupled to the wave characteristic controlling system; and 
the wave characteristic controlling system operable to direct the wave characteristic 
adjusting device to adjust the wave characteristic of the either one of the probe beam or the pump 
beam of coherent electromagnetic energy using the information from the database. 
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(Amended) 30. The system of Claim 2* 29 wherein the information in the database is 
information about the manufactured object. 

(Amended) 3 1 . The system of Claim 2829 wherein the information in the database is 
information obtained from a previous detection. 

32. The system of Claim 23, the system further comprising: 
a representation of the manufactured object; and 

the wave characteristic controlling system operable to direct the wave characteristic 
adjusting device to adjust the wave characteristic of the either one of the probe beam or the pump 
beam of coherent electromagnetic energy using the representation of the manufactured object. 

33. The system of Claim 32 wherein the representation of the manufactured object is a 
computer-aided-drafting representation of the manufactured object. 

34. The system of Claim 23, the system further comprising: 
a shape measuring device; 

the shape measuring device communicatively coupled to the wave characteristic controlling 

system; 

the shape measuring device operable to measure the shape of the manufactured object; and 

the wave characteristic controlling system operable to direct the wave characteristic 
adjusting device to adjust the wave characteristic of the either one of the probe beam or the pump 
beam of coherent electromagnetic energy using an information from the shape measuring device. 

(Amended) 35. A wave characteristic controlling system operable to direct at least one 
wave characteristic adjusting device to adjust a wave characteristic in at least one beam of coherent 
electromagnetic energy, in order to compensate for distorting a wave characteristic distorted 
by scanning the at least one beam of coherent electromagnetic energy, wherein the at least one 
beam of coherent electromagnetic energy being used in a two-wave mixing interferometer operable 
to detect at least one sonic energy signal in a manufactured object, the frequency controlling system 
comprising: 

at least one processor; 

at least one wave characteristic controlling circuitry communicatively coupled to the 
processor; 

the as at least one processor determining a desired wave characteristic of the at least one 
beam of coherent electromagnetic energy; and 
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the at least one wave characteristic controlling circuitry operable to direct the at least one 
frequency shifting device. 

36. The wave characteristic controlling system of Claim 35, the wave characteristic 
controlling system further comprising: 

a programmable circuitry communicatively coupled to the processor; and 

the processor determining the desired wave characteristic using the programmable circuitry. 

37. The wave characteristic controlling system of Claim 35, the wave characteristic 
controlling system further comprising: 

a readable memory device communicatively coupled to the processor. 

38. The wave characteristic controlling system of Claim 37, the wave characteristic 
controlling system further comprising: 

a database stored on the readable memory device; and 

the processor determining the desired wave characteristic from the database stored on the 
readable memory device. 

39. The wave characteristic controlling system of Claim 37, the wave characteristic 
controlling system further comprising: 

a representation of the manufactured object stored on the readable memory device; and 
the processor determining the desired wave characteristic from the representation of the 
manufactured object stored on the readable memory device. 

(Amended) 40. A method for testing a physical attribute of a manufactured object, the 
method comprising: 

generating an ultrasonic signal associated with the manufactured object with at least one 
laser pulse; 

measuring the ultrasonic signal with a two wave mixing interferometer, the two-wave 
mixing interferometer having a probe beam of coherent electromagnetic energy and a pump beam of 
coherent electromagnetic energy; 

scanning the probe beam of coherent electromagnetic energy across the manufactured object, 
wherein the probe boom of coherent e l e ctroma g n e ti c en ergy reflecting from th e mamfetufd 




anntng an alt e r ed wave characteristic eau: 




of the probe 



beam; and 
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adjusting a wave characteristic of at least one beam of coherent electromagnetic energy with 
at least one wave characteristic adjusting device to ; the wove charact e ristic adju s tment 
compensatin g compensate for the altered wave characteristic caused by the scanning motion of the 
probe beam of the two - wave m i x i n g i nterferometer . 

4 1 . The method of Claim 40 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the pump beam. 

42. The method of Claim 40 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the probe beam. 

43. The method of Claim 40, the method further comprising: 

directing the at least one wave characteristic adjusting device with a wave characteristic 
controlling system. 

(Amended) 44. A method for measuring a physical attribute of a manufactured object, 
the method comprising: 

initiating at least one sonic energy signal associated with the manufactured object with a 
sonic energy signal generator; 

measuring the sonic energy signal with a two-wave mixing interferometer; 

the two- wave mixing interferometer having a pump beam of coherent electromagnetic 
energy and a probe beam of coherent electromagnetic energy, the probe beam of coherent 
electromagnetic energy being scanned across the manufactured object, the probe beam reflecting 
from the object with an altered wave characteristic caused by the scanning motion of the probe 
beam; and 

adjusting d e v i ce adju s ting a wave characteristic of at least one beam of coherent 
electromagnetic energy with at least one wave characteristic adjusting device situated in a path of 
the at least one beam of coherent electromagnetic energy;, wherein adjusting compensates for 

the altered wave characteristic caused by the scanning motion ef the probe beam of the 
two - wave mixing interferometer . 

45. The method of Claim 44 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the probe beam of coherent electromagnetic energy. 

46. The method of Claim 44 wherein the at least one wave characteristic adjusting device 
is situated in the optical path of the pump beam of coherent electromagnetic energy. 

47. The method of Claim 44, the method further comprising: 
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directing the at least one wave characteristic adjusting device with a wave characteristic 
controlling system. 

(Amended) 48. A method for detecting a sonic energy signal associated with a 
manufactured object with a two-wave mixing interferometer, the two-wave mixing interferometer 
scanning a probe beam across a surface of the manufactured object, the two-wave mixing 
interferometer comprising: 

generating at least one beam of coherent electromagnetic energy with at least one coherent 
electromagnetic energy generator; and 

adjusting a wave characteristic of the at least one beam of coherent electromagnetic energy 
to compensate for the wave characteristic distortion caused by a-scanning motion of the probe 
beam , wherein adjusting the wave characteristic is achieved of the two wave mixing 
inter f erometer by controlling the at least one coherent electromagnetic energy generator with at 
least one wave characteristic controlling circuitry 
coherent electroma g netic energy generator. 
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49. The method of Claim 48 wherein the at least one beam of coherent 
electromagnetic energy is the probe beam of the two-wave mixing interferometer. 

50. The method of Claim 48 wherein the at least one beam of coherent 
electromagnetic energy is pump beam of the two-wave mixing interferometer. 

5 1 . The method of Claim 48, the method further comprising: 

directing the wave characteristic controlling circuitry with a wave characteristic 
controlling system communicatively coupled to the wave characteristic controlling circuitry. 

(Amended) 52. A method for adjusting a wave characteristic of a beam of coherent 
electromagnetic energy with a wave characteristic adjusting device, in order to compensate for 
wave distortion caused by scanning a probe beam, wherein the beam of coherent 
electromagnetic energy being of a two-wave mixing interferometer, the method comprising: 

selectively passing the beam of coherent electro-magnetic energy through a polarized 
beam deflector situated in a path of the beam of coherent electromagnetic energy to a first 
electro-optic phase modulator if an electro-optic polarizer situated in the path of the beam of 
coherent electromagnetic energy has a first specific operating characteristic; 

continuously altering a wave characteristic of the beam of coherent electromagnetic 
energy with the electro-optic phase modulator; 

selectively deflecting the beam of coherent electromagnetic energy from the polarized 
beam deflector to the second electro-optic phase modulator if the electro-optic polarizer has a 
second specific operating characteristic; 

continuously altering the wave characteristic of the beam of coherent electromagnetic 
energy with the second electro-optic phase modulator; 

the electro-optic polarizer operable to switch modes; and 

the wave characteristic of the beam of coherent electromagnetic energy being altered to 
compensate for a wave characteristic distortion caused by a scanning motion of a probe beam of 
the two- wave mixing interferometer. 

53. The method of Claim 52 wherein the beam of coherent electromagnetic energy is 
the probe beam of the two-wave mixing interferometer. 
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54. The method of Claim 52 wherein the beam of coherent electromagnetic energy is 
a pump beam of the two-wave mixing interferometer. 

(Amended) 55. A method for adjusting a wave characteristic of a beam of coherent 
electromagnetic energy with a wave characteristic adjusting device, , in order to compensate 
for wave distortion caused bv scanning a probe beam, wherein the beam of coherent 
electromagnetic energy being of a two-wave mixing interferometer, the method comprising: 

adjust a wave characteristic of the beam of coherent electromagnetic energy by a specific 
amount in a specific direction with at least one electro-optic phase modulator situated in a path of 
the beam of coherent electromagnetic energy, the wave characteristic adjustable to compensate 
for a wave characteristic distortion caused by a scanning motion of a-the probe beam of the two-_ 
wave mixing interferometer. 

56. The method of Claim 55 wherein the beam of coherent electromagnetic energy is 
the probe beam of the two-wave mixing interferometer. 

57. The method of Claim 55 wherein the beam of coherent electromagnetic energy is 
a pump beam of the two-wave mixing interferometer. 

(Amended) 58. A method for adjusting a wave characteristic of a beam of coherent 
electromagnetic energy with a wave characteristic adjusting device, in order to compensate for 
wave distortion caused bv scanning a probe beam, wherein the beam of coherent 
electromagnetic energy being of a two-wave mixing interferometer, the method comprising: 

selectively passing the beam of coherent electromagnetic energy through at least one of a 
plurality of electro-optic phase modulators; and 

adjusting the wave characteristic of the beam of coherent electromagnetic energy by 
amounts and in directions selectively determined, the adjusting being performed by the at least 
one of the plurality of electro-optic phase modulators, the wave characteristic of the beam of 
coherent electromagnetic energy being adjusted to compensate for a wave characteristic 
distortion caused by a scanning motion of a-the probe beam of the two-wave mixing 
interferometer. 
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59. The method of Claim 58 wherein the beam of coherent electro-magnetic energy is 
the probe beam of coherent electromagnetic energy of the two-wave mixing interferometer. 

60. The method of Claim 58 wherein the beam of coherent electro-magnetic energy is 
a pump beam of coherent electromagnetic energy of the two-wave mixing interferometer. 



manufactured object, the method comprising: 

scanning a probe beam of coherent electromagnetic energy across a surface of the 
manufactured object , wherein scanning distorts a wave characteristic of the probe beam ; 

the probe beam reflecting from the manufactured object with an altered wave 
characteristic indicative of a scanning motion of the probe beam; 

directing the probe beam to a two-wave mixing interferometer; 

passing either one of the probe beam or the pump beam of coherent electromagnetic 
energy through a wave characteristic adjusting device, the wave characteristic adjusting device 
communicatively coupled to a wave characteristic controlling system; 

adjusting a wave characteristic of the either one of the probe beam or the pump beam 
with the wave characteristic adjusting device, in order to compensate for the wave distortion 
caused by scanning the probe beam ; 

directing the pump beam to the two-wave mixing interferometer; and 

directing the wave characteristic adjusting device with the wave characteristic controlling 
system to adjust the wave characteristic of the either one of the probe beam or the pump beam. 

62. The method of Claim 6 1 , the method further comprising: 

passing data to the wave characteristic controlling system from the two-wave mixing 
interferometer; and 

directing the wave characteristic adjusting device to adjust the wave characteristic of the 
either one of the probe beam or the pump beam of coherent electromagnetic energy with the 
wave characteristic controlling system using the data from the two-wave mixing interferometer. 

63. The method of Claim 61 , the method further comprising: 



(Amended) 6 1 . 



A method for detecting a sonic energy signal associated with a 
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adjusting a parameter of the two- wave mixing interferometer with the wave characteristic 
controlling system. 

64. The method of Claim 61, the method further comprising: 

adding a synthetic coherent electromagnetic energy signal to the probe beam of coherent 
electromagnetic energy with a synthetic signal generator situated in a path of the probe beam of 
coherent electromagnetic energy. 

65. The method of Claim 64 wherein the wave characteristic controlling system 
directs the wave characteristic adjusting device to adjust the wave characteristic of the either one 
of the probe beam or pump beam of coherent electromagnetic energy using information about the 
synthetic signal generator. 

66. The system of Claim 65, the method further comprising: 

directing the synthetic signal generator to add the synthetic coherent electromagnetic 
energy signal to the probe beam of coherent electromagnetic energy, the directing being 
performed by the wave characteristic controlling system. 

67. The method of Claim 61 , the method further comprising: 

directing the wave characteristic adjusting device to adjust the wave characteristic of the 
either one of the probe beam or pump beam of coherent electromagnetic energy with the wave 
characteristic controlling system, the wave characteristic controlling system using an information 
from a database. 

68. The method of Claim 67 wherein the information in the database is information 
about the manufactured object. 

69. The method of Claim 67 wherein the information in the database is information 
obtained from a previous detection. 

70. The system of Claim 61 , the system further comprising: 

directing the wave characteristic adjusting device to adjust the wave characteristic of the 
either one of the probe beam or the pump beam of coherent electromagnetic energy with the 
wave characteristic controlling system, the wave characteristic controlling system using a 
representation of the manufactured object. 



PAGE 41/60 " RCVD AT 12/18/2003 3:49:41 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/1 * DNIS:872S308 * CSID: * DURATION (mm-ss): 18-32 



Dec 18 03 03:04p 



p. 42 



ATTORNEY'S DOCKET 10/060,983 
L017P064US 

40 

71 . The method of Claim 70 wherein the representation of the manufactured object is 
a computer-aided-drafting representation of the manufactured object. 

72. The method of Claim 70, the method further comprising: 

directing the wave characteristic adjusting device to adjust the wave characteristic of the 
either one of the probe beam or the pump beam of coherent electromagnetic energy with the 
wave characteristic controlling system, the wave characteristic controlling system using data 
from the two-wave mixing interferometer. 

73. The method of Claim 61, the method further comprising: 
measuring a shape of the manufactured object with a shape measuring device 

communicatively coupled to the wave characteristic controlling system; and 

directing the wave characteristic adjusting device to adjust the wave characteristic of the 
either one of the probe beam or the pump beam of coherent electromagnetic energy with the 
wave characteristic controlling system, the wave characteristic controlling system using an 
information from the shape measuring device. 

74. The method of Claim 73, the method further comprising: 

directing the wave characteristic adjusting device to adjust the wave characteristic of the 
either one of the probe beam or pump beam of coherent electromagnetic energy with the wave 
characteristic controlling system, the wave characteristic controlling system using the data from 
the two-wave mixing interferometer. 

(Amended) 75. A method to direct at least one wave characteristic adjusting device 
to adjust a wave characteristic in at least one beam of coherent electromagnetic energy using a 
wave characteristic controlling system, in order to compensate for a wave distortion caused 
by scanning the at least one beam of coherent electromagnetic energy, wherein the at least 
one beam of coherent electromagnetic energy being used in a two-wave mixing interferometer, 
the two-wave mixing interferometer operable to detect at least one sonic energy signal in a 
manufactured object, the method comprising: 

determining a desired wave characteristic of the at least on beam of coherent 
electromagnetic energy with at least one processor; and 
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the operable to directing at least one wave characteristic adjusting device with at least 
one wave characteristic controlling circuitry communicatively coupled the at least one processor. 

76. The method of Claim 75, the method further comprising: 

determining the desired wave characteristic with a processor, the processor using a 
programmable circuitry communicatively coupled to the processor. 

77. The method of Claim 75, the method further comprising: 

determining the desired wave characteristic with the processor, the processor determining 
the desired wave characteristic from a database stored on a readable memory device. 

78. The method of Claim 75, the method further comprising: 

determining the desired wave characteristic with the processor, the processor determining the 
desired wave characteristic from a representation of the manufactured object stored on a readable 
memory device. 
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